We present a model in which the Pomeron is a related pair of factorizable Regge poles both with intercept one. Our model requires a cut (fixed or moving) with a branch point intercept one. In this model the triple Pomeron vertex need not vanish and as a result the Pomeron may couple to asymptotically constant cross sections. Our model can even fit pp elastic scattering data moderately well.
A great deal of recent interest has focused on a series of theorems [l-4] on the decoupling of the Pomeron, culminating in the following theorem [3] : If the Pomeron is a factorizable Regge pole of intercept one then it does not contribute to total cross sections. The entire series of theorems is based on the result of Abarbanel et al. [2] that, under the conditions specified above, the triple Pomeron vertex (rppp) vanishes if all Pomerons have zero momentum transfer squared.
A key assumption in the proof * of the vanishing of I-ppp is the assumption that the slope of the Pomeron trajectory is finite at t = 0. In this paper we examine this assumption, and find a reasonable model with infinite slope trajectories in which this theorem cannot be established.
If the slope is to be infinite at t = 0, the trajectory a(t) must be singular there *+. Since the Froissart bound requires ar(0) < 1 (by assumption, (Y(O) = 1 for the Pomeron) a branch point is the only possible singularity. Thus, either at t> 0 or at t < 0, a(t) must be complex. Real analyticity then requires the existence of a complex conjugate trajectory in addition to the original one (i.e., al(t) = a;(t)). Thus at least two trajectories are required to invalidate the theorem. In what follows we shall assume that the trajectories are complex for t < 0. (More precisely there exists a * Research supported by the U.S. Atomic Energy Commission. ** Present address: DAMTP, Silver Street, Cambridge, England. * We follow the proof of ref. [4] . +* In any case, if the Pomeron has intercept one, it is singular at t =O. This is because it mixes with the multi-Pomeron cuts, all of whose branch points have intercept one. Later in the paper we investigate the question of whether this mixing suffices to give the desired result.
range -Ito 1 < t < 0 in which the trajectories are complex.) We will refer to the two (or more) trajectories as different branches of the Pomeron.
The simplest possibility one might consider of this form is a(t) = 1 + aI&+ a2t + a2t312 +
We shall establish that this trajectory is not satisfactory ; the theorem still applies and this Pomeron must decouple. In order to show this, and to discuss a model in which the theorem fails, we review the proof * of the vanishing of the triple Pomeron vertex. The total cross section a + b + anything cannot exceed any restricted part of itself. In particular, it cannot exceed the contribution of the "inclusive" cross section a + b -+ c + (anything else with a large mass). In the limit that the center of mass energy is large compared to the large massM of the "anything else" (i.e., s 3 M2 S rni or rni or m,?) this contribution is dominated by the triple Pomeron diagram of fig. 1 . The total cross sect = (Pa-P,)2 The x integration can be trivially done to give
We are interested in the case (~~(0) = 1, and q(t) and a2(t) may be the same of different branches of the Pomeron trajectory. Since t is small cyl = cll2 = 1, and 2-q-012 -Et
The integral must be convergent for all pairs of trajectories CX~ ,cr2. (More precisely, we should sum the integrand over all possibilities.) Let us examine this result for various cases. First is the simple case al(t) = a2(t) = 1 ta't. Then 
2-2 Recu(t)
The second condition implies the first, so it is a necessary and sufficient condition to allow I',(O,O,O)# 0.
We have established that a(t) must have a branch point at t = 0, and that a square root branch point is not sufficient. The real part of (Y must also be singular. In order not to violate the requirement that there not exist trajectories with Re (Y> 1 for t < 0, there must be ai plane cut with a branch point at i = 1 when t = 0, onto whose second sheet some branches of the Pomeron pole can move. (If the reader finds this last comment confusing he is advised to continue on to the following model where this effect will be discussed.)
We are thus led to a "minimal" model which can allow the triple Pomeron coupling. The Pomeron trajectory in our model (at least near t = 0) is given by o(t) = 1 f a&/ln(t/tu).
An appropriate branch of the logarithm is taken so that
Re o(t) < 1 for t < 0.
.4 correct branch, which we shall choose, is given by c&7-n * i ln(-t/to)] (Y(t) = ' +-n2+ln2(-t/t0) and a must be positive. Of course, the logarithm has an infinite number of branches. How can we be justified in selecting only two of these branches and no others? The only possibility consistent with analyticity is that all the other branches lie on unphysical sheets of some cut. This cut may have a moving branch point with intercept one, or the branch point may be fixed at j = 1.
In fact, if the Pomeron has intercept one, the cuts caused by the exchange of two or more Pomeron poles all have intercept one. It is interesting to investigate whether these cuts can be those responsible for restoring analyticity. Bronzan and Hui [8] have investigated the two Pomeron cut for an approximately square root trajectory. They find that a "quasistability" constraint requires that the pole-cut mixing occurs in the t 3/2 term of a(t) rather than in the t U2 term as we require. Their result can be modified of we allow the two poles to coalesce into a double pole at t = 0, in which case the mixing is in the t l/2 term. However, the observed constancy of the total cross section argues against this latter possibility, so we will not discuss it further. Thus it appears that the required cut is different from the two Pomeron exchange cut.
Another supporting bit of evidence is, as we will see, that the cut apparently interferes constructively with the pole, rather than distructively. Perhaps the cut we require is caused by the type of mechanism proposed by Auerbach et al. [5] .
We can exhibit an amplitude which explicitly includes such a cut, and which is analytic at t = 0. We want this amplitude to essentially reproduce the Regge pole trajectory a(t) = 1 f a&ln(t/f,,). 
This amplitude is explicitly analytic at t = 0. and it has a fixed cut at j = 1 from the logarithm. At positive t it has one pole on the physical sheet of that cut and two poles very close to the physical sheet on the second sheet. At negative t it has a pair of complex conjugate poles and a rather weak cut. Moreover it has the property that and it allows a finite r,,,,(O). This amplitude is an explicit counterexample to the decoupling theorems.
Can such a Pomeron as we have described possibly agree with experimental data for elastic reactions at very high energy? We have attempted to fir the pp elastic data [6] obtained at the CERN intersecting storage rings. We parameterize the residue function as an exponential in t, so that our amplitude becomes with (Y given by the appropriate branches of a*(t) = 1 + afiln(t/to) as discussed above. We neglect the contribution from the cut which we know must be present, since we know very little about its discontinuity.
The fit is shown in fig. 2 . We use the followubg parameters: A = 50.9, B = 3.5 GeV2, a = 0.645 GeV-l, sO=t0=1GeV2.0 urfitisgoodforIt]<O.l,but cannot be considered adequate beyond that point. Our Pomeron shows too much shrinkage there. We do show an improvement however, over a fit with a single linear trajectory whose slope is given by the shrinkage for 1 t I < 0.1. If the basic idea of our model is correct, the discrepancy with the data may be caused by several features. It may be that the real parts of our trajectories fall too fast at larger I tl, where they are not constrained by the necessary behavior near t = 0. Or, more likely, it may be that the neglected cut begins to play a role at t e -0.1. In this case, the cut must interfere constructively with the poles in order to decrease the rate of shrinkage.
Another possible difficulty with our fit is that, even if our basic idea is correct, our detailed model is wrong. One may find many trajectories whose real part has an infinite slope which allows the theorem to be violated. For example, o(t) = 1 + af ln*t suffices. It is not our purpose here to distinguish between such models, but only to point out that such models exist and can detribe the data better than Regge poles of the canonical from a(t) = 1 t a't. It would be possible for our mechanism to allow the Pomeron to contribute to total cross sections and yet not be phenomenologically visible. This can happen because the required effect is extremely small. Chew [7] has estimated that if the Pomeron pole has a straight line trajectory, its intercept has only to be lowered to 0.998 to satisfy the inequality on which the theorem is based. Likewise, our mechanism only requires a very small coefficent of the singular term in the trajectory. In summary it is still possible that the Pomeron is primarily a pair of factorizing Regge poles with intercept one. These poles become a single factorizing pole at t = 0. Such a model is not wildly inconsistent with phenomenological considerations and is superior from theoretical considerations to all simpler pole models.
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